Background The coronary artery calcification (CAC) 
Introduction

Multi-detector row computed tomography (MDCT) has become more widely available in many general hospitals, and enables the accurate non-invasive assessment of coronary artery stenosis (1), plaque imaging (2) and calcium scoring (3). Although it is very difficult to detect coronary stenosis as assessed by MDCT in a lesion with advanced calcification, the coronary artery calcification (CAC) score has recently been developed as a marker of coronary atherosclerosis (4, 5). MDCT has emerged as a potential noninvasive method for predicting coronary artery disease (CAD). The National Kidney Foundation (NKF) defined chronic kidney disease (CKD) as a glomerular filtration rate (GFR) of less than 60 mL/min/1.73 m 2 for more than three months (6). With this definition, it is estimated that about 20 million people can be diagnosed as CKD in Japan, and this number is rising. Several studies have demonstrated that the risk of subsequent cardiovascular events is higher among patients with CKD than among persons with normal renal function
. Furthermore, CKD is an independent risk factor for all-cause death or CAD in the general population (8) (9) (10) , as
T a b l e 1 . Cl i n i c a l Ch a r a c t e r i s t i c s i n a l l S u b j e c t s , wi t h a n d wi t h o u t CKD
well as in high-risk populations (11 (3) .
Methods
Study subjects
We previously reported that when the subjects were divided into three groups according to the CAC score [low (0-12) , intermediate and high (!445) ], the high CAC score group was most closely correlated with significant coronary stenosis as assessed by invasive coronary angiography (12) . Thus, in the present study, we divided the subjects T a b l e 2 . Co r r e l a t i o n b e t we e n E s t i ma t e d GF R a n d Cl i n i c a l P a r a me t e r s into two groups according to a CAC score of more or less than 445 (Table 3 ). The Number of Stenosed Vessels * 
MDCT data analysis
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!110 mg/dL or taking a glucose-lowering drug). Subjects were classified according to the number of these components of MetS.
Calculation of estimated (e)GFR eGFR was determined using the abbreviated equation which the Japanese Society of Nephrology modified for Japanese based on the Modification of Diet in Renal Disease
(MDRD) study (13) 
Statistical analysis
Statistical analysis was performed using the Stat View statistical software package (Stat View 5; SAS Institute Inc., Cary, NC, USA) at Fukuoka University (Fukuoka, Japan). Data are shown as the mean ± standard deviation (SD). Categorical and continuous variables were compared among groups by a chi-square analysis and analysis of variance (ANOVA), respectively. A value of p<0.05 was considered significant. Multivariate analysis was performed by a logistic regression analysis for independent variables that were related to the CAC-score groups.
Results
Patient characteristics
Correlation between eGFR and clinical parameters
As shown in Table 2 coronary stenosis (p<0.05, Fig. 1 ). 
Correlation between the number of stenosed vessels and patient characteristics
When the subjects were divided into four groups according to the number of significantly stenosed coronary vessels (0-to 3-vessel disease groups) as determined by MDCT, eGFR in the 3-vessel disease was significantly lower than that in subjects without
Comparison of parameters according to CAC score
Discussion
CKD was demonstrated to be an independent risk factor for CAD using invasive coronary angiography (7, 8) . In the present cross-sectional study, eGFR in patients with 3-vessel disease was significantly lower than that in subjects without coronary stenosis using MDCT, a non-invasive method for screening. In addition, CKD may contribute to the progression of CAC as determined by MDCT.
Several studies in a community-based population in Japan reported a prevalence of CKD of approximately 10% or less (14, 15) . The results in the present cross-sectional study showed that the prevalence of CKD was 30%. This was because subjects in the present study were from a specific population. They were clinically suspected to have CAD. In addition, they had multiple risk factors for CKD [age (64± 11 years) (17) . We evaluated the severity of CAD using a non-invasive screening method, MDCT. Estimated GFR in patients with 3-vessel disease was significantly lower than that in patients without stenosed vessels (Fig. 1) . A previous report demonstrated that patients with CKD showed a high prevalence of conventional coronary risk factors (6) (19) and is closely related to age; its prevalence increases dramatically after age 50 in men and after age 60 in women (20) . A large observational study showed that increasing CAC score is a strong and independent predictor of future cardiac events and an independent estimator of all-cause mortality (5) . We also previously reported that the high CAC score (!445) group was most closely correlated with significant coronary stenosis as assessed by invasive coronary angiography (12) . In this study, the factor that was significantly associated with the high CAC score group was the presence of CKD, age and number of VD. This result suggested that the diagnosis of CKD using eGFR might be as important or even more important than conventional coronary risk factors for predicting CAD.
Study limitations
This study has three important limitations. First, although the subjects in this study were clinically suspected to have CAD, over half of the subjects were considered to not have CAD by MDCT. Thus, the sample size in each of the 1-to 3-vessel disease groups was small, which limited our ability to determine significance (Fig. 1) . Second, although the evaluation of coronary stenosis with severe coronary calcification was not performed using MDCT, recent studies have shown that both the sensitivity and specificity of MDCT compared with invasive coronary angiography for the identification of significant coronary stenosis were approximately 95% (21, 22) . Finally, HbA1c and fasting glucose in subjects with CKD were significantly lower than in subjects without CKD (Table 1 ). In addition, eGFR was significantly higher in subjects with DM (Table 2 ). Further investigation is needed.
In conclusion, CKD may contribute to the severity of CAD associated with the progression of CAC. Therefore, therapeutic intervention for CKD, in addition to the improvement of conventional risk factors, is needed to prevent CAD when MDCT is performed.
